Function of the N-terminal calcium-binding sites in cardiac/slow troponin C assessed in fast skeletal muscle fibers.
Fast skeletal troponin C (sTnC) has two low affinity Ca(2+)-binding sites (sites I and II), whereas in cardiac troponin C (cTnC) site I is inactive. By modifying the Ca2+ binding properties of sites I and II in cTnC it was demonstrated that binding of Ca2+ to an activated site I alone is not sufficient for triggering contraction in slow skeletal muscle fibers (Sweeney, H.L., Brito, R. M.M., Rosevear, P.R., and Putkey, J.A. (1990) Proc. Natl. Acad. Sci. U.S.A. 87, 9538-9542). However, a similar study using sTnC showed that Ca2+ binding to site I alone could partially activate force production in fast skeletal muscle fibers (Sheng, Z., Strauss, W.L., Francois, J.M., and Potter, J.D. (1990) J. Biol. Chem. 265, 21554-21560). The purpose of the current study was to examine the functional characteristics of modified cTnC derivatives in fast skeletal muscle fibers to assess whether or not either low affinity site can mediate force production when coupled to fast skeletal isoforms of troponin (Tn) I and TnT. Normal cTnC and sTnC were compared with engineered derivatives of cTnC having either both sites I and II active, or only site I active. In contrast to what is seen in slow muscle, binding of Ca2+ to site I alone recovered about 15-20% of the normal calcium-activated force and ATPase activity in skinned fast skeletal muscle fibers and myofibrils, respectively. This is most likely due to structural differences between TnI and/or TnT isoforms that allow for partial recognition and translation of the signal represented by binding Ca2+ to site I of TnC when associated with fast skeletal but not slow skeletal muscle.